Background: Research should inform clinical decision-making and evidence-based practice for all health professionals. To build research capacity among all health professionals, there is a need to measure the levels of research capacity and identify the gaps and needs of healthcare professionals. The aim of the study was to better understand the research culture and capacity of health professionals (medical, nursing and allied health) in Western Sydney Local Health District, Sydney, Australia. Methods: A research capacity and culture tool (RCCT) survey was electronically distributed to all health staff in WSLHD. Data were collected between November 2016 and January 2017. Participants were surveyed through a 10-point Likert scale that measured research capacity at the individual, team and organisational levels. Results: A total of 393 health staff responded to the study: allied health practitioners (46.3%), nursing staff (35.4%) and medical practitioners (18.3%). Females made 76% of the sample, and 54% were aged between 35 and 54 years. Individual responses were different across professions, with an average median score for medical 6.3 (95% CI 5.8-6.9), allied health 5.3 (95% CI 4.9-5.7) and nursing 4.5 (95% CI 4.1-5.0) after adjustment for age and gender. Team responses for medical staff (average median score 5.9 95% CI 5.3-6.4) were higher than allied health (4.1 95% CI 3.7-4.6) and nursing (4.3 95% CI 3.8-4.8), after adjusting for age and gender. However, there were no differences between the three professions for the organisational responses. Allied health and nursing staff were less confident in obtaining research funding, submitting ethics applications, writing for publication and mentoring colleagues about research. Conclusion: This study demonstrates the individual research capacity for medical, allied health and nursing professionals are different. Research capacity building needs to be individually tailored to the specific needs of each profession. This research will inform future capacity building activities and training for health professionals in a large public health organisation of Sydney, Australia.
Introduction
Research is the foundation of evidence-based guidelines that inform clinical practice and sound decision making for all health professionals. The ability of health professionals to utilise, conduct and evaluate research is particularly important. Many countries worldwide have advocated the importance of research capacity building among health-care professionals. [1] [2] [3] [4] [5] In Australia, research capacity building in health professionals has been a primary focus over the last decade, and in public health organisations is undertaken by a range of professions including allied health, nursing and medical professionals. It is recognised that health settings engaged in research have improved patient outcomes. 6 The Australian Government has dedicated over $6 billion of the total health budget for 2019-2020 to support research. 7 However, the research capacity of health professionals within public health organisations are varied and some may lack the necessary research experience or may require further support at an organisational level. 8 The varied research skill level of different professionals may reflect many aspects such as; undergraduate training, departmental culture, mentor availability or individual interest in research. [9] [10] [11] Previous studies have reported health professionals who undertake research have improved skill sets, job satisfaction and increased opportunities for career advancements. [12] [13] [14] Hence building the capacity of staff to undertake research is an important component of health systems. Through research we can improve health outcomes for patients that potentially lead to a healthier community. Presentation of research findings to healthcare policy makers can encourage the implementation of research findings directly impacting clinical care. 15 Upskilling and retention of staff are valued attributes to healthcare institutions and these attributes attract researchers from elsewhere. Identification of barriers and facilitators within a health-care institution and subsequent workforce training are imperative to build a sustainable research culture within institutions.
A recent systematic review on the evaluation of research capacity development for individuals and organisations by Huber et al concluded that research capacity is maximised when conducted multi-professionally. 16 To build research capacity among all health professionals, there is a need to measure the levels of research capacity and identify the gaps and needs of health-care workers.
There are few available tools to measure the research capacity and culture within health-care organisations. Paget et al assessed research capacity in a paediatric hospital population across nursing, medical and allied health professional 17 using a self-developed tool that has not yet been validated. However, the research capacity and culture tool (RCCT) is a validated questionnaire that encompasses the individuals, team and organisations research capacity. 18 This tool has been widely used to assess research capacity within professions including, dietitians, 19 podiatrists, 13, 20 occupational therapists 21 and allied health professionals as a group. 8, 22, 23 To our knowledge, there are not any studies assessing the research capacity in health-care settings of all health disciplines within the same survey using the RCCT.
Therefore, the aim of this study was to describe the research capacity and culture of allied health, nursing and medical staff in a large urban public health organisation within NSW known as Western Sydney Local Health District (WSLHD).
Methods

Data Collection
A survey of all health professionals (allied health, nursing and medical staff) working in WSLHD was conducted between November 2016 to January 2017. WSLHD is a public health organisation that services approximately one million people from culturally and linguistically diverse background, where approximately 7150 health professionals were employed in late 2016 at the time of the survey (approximately 968 allied health staff, 4100 nursing staff and 2079 medical staff).
Study data were collected and managed using REDCap electronic data capture tools hosted at the University of Sydney. 24 REDCap (Research Electronic Data Capture) is a secure, web-based application designed to support data capture for research studies. All health professional staff across WSLHD including Allied health, nursing and medical professionals were initially approached by an introductory email containing information about the study and a link to the REDCap survey. Reminders to complete the survey were provided in a health newsletter and via email. Data collected included demographic and employment details (such as age, gender, educational qualification, place of work, team role, years of experience), general research information (such as current enrolment in a research program, having research in their role description) and research culture and capacity tool (RCCT).
Research Culture and Capacity Tool (RCCT) Data Items
The research culture and capacity of health professionals were assessed through a battery of 51 items, classified across three domains: individual level (14 items); team level (19 items) and organisational level (18 items), using the previously validated RCCT 18 . Questions in the RCCT ask participants to self-assess research skills and supports such as writing research protocols, literature review skills, availability of research software and data analysis skills. Respondents were asked to rank their level of agreement to each item or statement ranging from 1 to 10, with 1 being least skill or success and 10 being strong skill or success to that item or statement. In general, respondents were ranking their own skill or success level or assessing the team or organisation support for providing adequate research training and infrastructure. The RCCT also asked respondents to indicate their perceived barriers or motivators to undertaking research.
Data Preparation and Analysis
Online responses were collated from REDCap and exported for statistical analysis to the software IBM SPSS V24 (IBM SPSS, 2017). A minimum dataset was required for inclusion in the analysis; respondents needed to have nominated their profession and completed a minimum of one question with a response between 1 and 10 in the Individual, Team or Organisation questionnaires. If all answers were unsure or left blank respondents were excluded. Health professionals were classified into three groups (allied health, nursing and medical), based on their response to main practicing profession in WSLHD (dentists were classified under the medical category, oral health technicians were classified as allied health professionals). Age groups were collapsed to three categories: less than 35 years, 35-54 years and 55+ years. Educational qualifications were categorised into three categories: undergraduate level, graduate/post-graduate level and higher degree by research (HDR). The place of work was limited to two categories: hospital group (including Westmead, Blacktown, Auburn and Mt Druitt hospitals, and those who worked across multiple hospitals within WSLHD) and health services group (mental health, community health and population health services). Respondents were classified into three broad roles: clinician, management/executive or teaching/research. Years of experience were categorized as either: less than 10 years', or 10 or more years' experience. Respondents were also categorized into groups based on a) current enrolment in a research degree and b) a research role in their job description. The median and interquartile range (IQR), that is lower to upper quartiles were used to summarise skewed variables. Percentages were used for categorical variables. Kruskal-Wallis non-parametric analysis variance was used to test for differences in the distribution of the Individual, Team and Organisational domains across professions. The median score across the items in each domain (Individual, Team and Organisation) was calculated for each participant. The reported "average median score" for each domain refers to the mean across of those individual median scores. We further adjusted for age and gender, then reported where there were differences between the professions for the average median score (p < 0.05). Figures have been used for each domain to illustrate the proportion of each health profession whose median score exceeded successively higher values at each score unit for the median score.
Ethical Considerations
Ethical approval for the study was obtained from the Western Sydney Local Health District Human Research Ethics Committee (Local Reference AU/LNR/16/ WMEAD/410 -4881). Consent was implied with an "opt in" approach via completion of the survey after reading the participant information.
Results
A total of 501 (7%) health professionals from WSLHD responded to the electronic survey, and 393 met our minimum dataset requirements and were included in the final analysis. One hundred and eight (108) of the respondents were excluded, 36 who did not nominate a profession and the remainder failed to enter a response, or provided only "unsure" responses to all items in the survey. When those excluded were compared to those included in the final analysis (the "participants") no statistically significant differences were found with respect to gender, profession, age or place of work. However, those with a higher research degree or in senior team roles were, however, significantly more likely to meet the inclusion criteria.
Sample Characteristics
The largest proportion of respondents were allied health practitioners (46.3%), followed by nursing (35.4%) and medical professionals (18.3%). Females comprised over three-quarters of the participants (76.1%), and the majority of participants were aged 35-54 years (53.8%). About one-fifth were currently enrolled in a research program (18.0%) and a similar proportion had a HDR qualification (17.3%). Notably, more than a third of medical staff who completed the survey had a HDR qualification, compared to 18.1% among allied health professions and 6.5% among nursing staff. A relatively higher proportion of nursing and allied health staff were currently enrolled in a research degree (21.2% and 17.9%, respectively). More than 60% of participants were clinicians, 16.1% identified roles as management or executive and the remaining 21.2% were currently employed in teaching or research positions. The respondents were mostly experienced health professionals with 72.3% having more than 10 years of experience (see Table 1 ).
Research Culture and Capacity Tool (RCCT) Items
The results of all Individual (14 items), Organisational (19 items) and Team (18 items) level RCCT items grouped by health profession (allied health, nursing and medical) are presented in Tables 2-4 . At the Individual level (Table 2) , there were differences in all responses across the three health professions, except for the items about "designing questionnaires", "collecting data" and "analysing qualitative data"; for these three items all three groups responded similarly. Allied health and nursing professionals scored lowest on "securing research funding", "submitting ethics applications", "writing for publication" and "providing advice to less experienced researchers" at an Individual level, with a median score of four or less. With the exception of "adequate resources to support staff research training" and "consumer involvement in research activities and planning", Team level (Table 3) responses differed significantly by health profession. In the team domains, allied health professionals and nurses scored an average of five or less for all items. Medical professionals scored five or more for all items except for "has funds, equipment or admin to support research activities" and "consumer involvement in research activities/ planning".
In contrast, organisational level (Table 4 ) responses were generally not significantly different between the three health profession groups, except with respect to "supports the peer reviewed publication of research" where medical staff scored higher (p=0.017).
The Individual domain average median score for the medical professionals was higher at 6.3 (95% CI 5.8-6.9) than that for allied health professionals (5.3 95% CI 4.9-5.7) which in turn was higher than that for nursing (4.5 95% CI 4.1-5.0) (p< 0.001), after adjusting for age and gender ( Table 5 ). After adjustment for age and gender the Team domain average median score among the medical professionals was also higher than that for nursing and allied health professionals who were comparable (medical score 5.9 (95% CI 5. When considering the Individual domain scores for each profession (Figure 1) , the average median scores for each profession as a group indicated that only 47% of nurses and 60% of allied health scored greater than or equal to five, whereas 78% of medical professionals scored ≥5. The Team domains ( Figure 2 ) demonstrated similar results with 42% of nurses and 40% of allied health professionals with an average median score ≥5 and 70% of medical professionals average median score was ≥5. Whereas this difference was not seen in the Organisational domains ( Figure 3 ) with 64% nurses, 58% allied health and 56% medical professionals with scores ≥5.
The main barriers to research reported by respondents were: "other work role takes priority" and "lack of time for research", as well as "lack of funds and skills for research" (Table 6 ). In contrast the main motivators for research were: "to develop skills", "increased job satisfaction", "problem identified that needs changing" and "to keep the brain stimulated" (Table 7) .
Discussion
This is the first study to define the research capacity and culture across three health profession groups, namely; allied health, nursing and medical within a large public health organisation in Australia. Overall results demonstrated all three professions identified different areas of need at an individual and team level, although all three groups were similar when assessing the organisational research capacity.
This study has highlighted areas of need and will allow workforce planning and training to improve research capacity across all disciplines. WSLHD includes tertiary hospitals, and community centres servicing a diverse population, hence the findings from this study may be broadly applicable to similar public health organisations within Australia. Through engagement with healthcare policy makers and the wider research stakeholders it is hoped that this studies results will contribute to building a sustainable research culture within our institution.
Allied health and nursing professional's self-assessment of their individual research capacity and culture was low compared with medical professionals, with less than 60% of allied health and less than 50% of nursing respondents scoring greater than five out of ten. In contrast, medical professionals generally had higher scores at an Individual and Team level, which may indicate more confidence in conducting research.
Medical professionals have long been expected to undertake postgraduate studies in research in order for career progression, 25 yet this has not been seen in allied health and nursing staff to the same extent until more recently. This may be the reason for the higher current enrolment levels in these professions as nursing and allied health professions having the higher number of current enrolment in higher research degrees 21% and 18% respectively compared to only 13% of medical professions. However, it is possible that these numbers could reflect a bias in the people who chose to participate in the survey. We also note that the survey was delivered in a specific order of Individual, Team and Organisation domains, and we observed a decreasing response rate as the survey progressed. The lowest number of responses for items in each domain were: Individual 369, Team 290 and Organisation 242. This is likely due to survey fatigue, however because the RCCT has been validated utilising all three domains, participants were asked to complete the whole questionnaire with the results analysed accordingly.
Western Sydney Local Health District is a large public health organisation in Sydney, NSW. There have been multiple studies that have utilised the RCCT within professions, 13, 20, 22 however no prior research has directly compared allied health, nursing and medical profession using this tool. Similar to other studies among only allied health professionals 8, 22, 23 our study highlighted the same area of lower skill or success for individuals; writing for publication in peer-reviewed journals, providing advice to less experienced researchers, submission of ethics applications and securing research funding.
Interestingly in this study nursing and allied health responses were very similar and markedly different form of medical professionals.
The majority of health professionals in this survey report a "desire to develop skills" and "improve job satisfaction" as the main motivators for individuals to undertake research, similar results have been found in the other studies in allied health professionals only. 8, 13, 23 The barriers to research identified "other work role takes priority" and "lack of time for research" were the most commonly identified issue with lack of funding and lack of skills for research being an issue for a third of respondents. Again, this is what has been identified in previous studies in allied health professionals. 8, 13, 23 One of the limitations of this study was the low response rate with only 7% of staff participating in the survey. None the less validity of a study should not be judged on the response rate alone. 26 People who responded might have been more interested in research, which is reflected by the relatively large numbers with either a research degree or currently enrolled in a research degree. Therefore, the responses may be more in line with the views of health professionals who are actively engaged in the research process, and not necessarily those of a wider health professional experience. Whilst this may present some degree of response bias it may also be a closer representation of what the real enablers and barriers are for researchers across the different professions. Survey response rates vary greatly in the available literature from 6% in podiatrist 20 increasing to 24% in allied health and nursing, 5 through to 54% across the allied health professional group. 8 A recent study by Kidd et al highlighted survey response rates to be lower when surveys are administered electronically compared to those on paper. 27 Our response rate was low at 7% but interestingly when comparing the responses from allied health professionals in Allison et al 8 to the allied health responses from our survey they were very similar. Thus indicating that although our response rate was low results are comparable to what has been found in individual professional groups when tested elsewhere. As this is the first study to compare allied health, nursing and medical we are not able to compare response rates in all of these populations.
The results of this study highlight the need for public health organisations to conduct periodic assessments of research capacity to ascertain the needs of all health-care workers within their institutions. Based on the findings of this study we are initiating further research education x Lack of library/internet access 3.8
Note: *More than one response possible. Note: *More than one response possible.
opportunities with a focus on nursing and allied health staff within the organisation. There is also potential for interdisciplinary research training across the professions, which has the added benefit of encouraging collaboration between professional groups on future research projects. Based on the findings from this study, research is required to explore the individual barriers and enablers experienced by each of the different health professions in more detail via qualitative research with research active health professionals.
Conclusion
This study provides evidence of the unique requirements of allied health, nursing and medical professionals in developing research capacity. It is clear that the requirements for each are different and consideration should be given to individualising research capacity improvements or support. These results can be used to develop tailored education and training to better support the needs of each health profession group.
